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(54) ANGLE-TO-CODE CONVERTER 

(57) Abstract: 

FIELD: monitoring system for energy 
intensive equipment. SUBSTANCE: converter 
has emitter 1, transmitting light conductor 
2, optical demultiplexer 3, first group of 
light conductors 4, group 5, shaft 6, code 
disk 7, read-out disk 8, optica! attenuators 
9,10,11. second group of light conductors 
12, optical multiplexer 13, receiving light 
conductor 14, photodetector 15, amplifier 
16, analog-to-digital converter 17, 
code-to-Gray-code converter 18, multiplexer 
19, additional photodetector 21, additional 



amplifier 22, threshold unit 23, 
24. EFFECT: improved design. 3 dwg 
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H306peT6HHe OTHOCMTCfl K aBTOMSTHKG M 
BbiHHCJlHTGnbHOM" T6XHHK6 H M0K6T 6*blTb 

ucnonb30BaHo b cmctgmg KOHTpona 
3HeproHacbiLueHHbix c6"beKTOB. 

HSBeCTGH (£0T03neKTpMH9CKWM 

npeo6pa30Bare.nb yma nosopoTa Bana b koa. 
coflepKamn^ amck c koaobom" MacKofi, >KecTKO 
CBflaaHHbi^ c BanoM, mctohhmk CBeTa, 
pacnono>KeHHbie HanpoTMB aopokgk KOAOBoro 
A^CKa, rpynny CBeTOBOAOB, bxoau KOTopbix 
CHMTblBaiOT MH(J)OpMaL4MIO c KOAOBoro AUCKa, a 
BbixoAbi nepe3 orrruHecKyK) nnH3y coGAMHGHbi c 
cpoTonpneMHMKOM, reHepaTop TaicroBbix 
HMnynbcoB, CBfl3aHHbiw c TpwrepoM, KOTopbifi 
ynpaBn^eT rpynnofi BeHTuneCi n coGAMHGHHbifi c 
pacnpeAennTeneM, BbixoAbi KOToporo Mepe3 
rpynny BGHTHnGfi noAKJiKWGHbi k 6noKaM 
ynpaB/ieHUfl ncTOHHUKawn CBeTa [1]. 

HeAOCTaTKOM AaHHoro npeo6pa30BaTerifl 
flBJifleTCH HeBbicoKas noMexo3au^nLueHHOCTb 

H3-3a HeBQ3MO>KHOCTM KOHCTpyKTMBHO pa3H6CTH 

ero sneicrpoHHyio u onTOMexaHMHGCKVK) nacTM. 
Han6onee 6nM3KMM no tgxhmhgckom" 

CytHHOCTU K M306pGTGHMK) flBJlflGTCfl 

onToaneiapoHHbiM npeo6pa30BaTenb 
nepeiweLAeHUfl b koa, coAGpxamMPi mctomhmk 
onTunecKoro MsnyHGHMfl, KOAOBbifi 
onTOMGxaHnnecKH^ aneivieHT, ojiGMGHTbi 
cMHTbiBaHM« npoMOAy/inpoBaHHbix OnTHMeCKHX 
cumanoB, cjDopMMpoBaTenn koaob rpy6oro n 
TOHHoro 0TCH6T0B, npeoopasoBaT&nb koab rpea, 
wynbTHnjieKCop [2]. rpy&bitf" otcmgt b 
npeoopasoeaiene cfcopMwpyeTcfl nyreM 
perncrpai^nn noporoBbix ypoBHetf cumanoB, 
COOTBGTCTByiOLAMX pa3nnHHbiM ynacTKaM 
KOAOBoro oneMeHTa, OTAenbHbiMM 

CMMTblBaKDli^MMM 3J1GMGHT3MM M nOCf1GAyK)LHGft 

o6pa6oTKO« 3thx CMmanoB b npGo6pa30BaTGne 
KOAa Tpefl. 

HGAOCTaTKOM AaHHoro npGo6pa30BaTG^fl 
nBnnejcn cno)KHOCTb c(DopMMpoBaTGnfl KOAa 
rpyOoro otchgt3 M3-3a oonbiuoro KOJiMHGCTBa 

BXOAALi^MX B HGrO 3J1GMGHTOB. 

B M3o6pgtghhh pGwaGTca 3aAana 
ynpou^eHMfl npeo6pa30BaTena. 

flrifl 3Toro b npeo6pa30BaTenb, coAepwaLUMM 
H3nyMarenb f Ban, koaobum amck, cnuTbiBaioiAMpi 

AMCK, CpOTOnpMeMHMK, yCMJlMTeflb, 

aHanoro-tiMc{)poBO^ npeo6pa30Barenb (ALill), 
noporoBoe ycTpoitoTBO, npeo6pa30BaTenb KOAa 
Tpefl b ABOHMHbi^ koa, MyjibTunnGKCop, npuneM 

Ba/1 )KGCTKO COGAMHGH C KOAOB bIM AMCKOM, 
KOTOpblfi OnTMMGCKM CBfl3aH CO CHMTblBaKDUHMM 
AUCKOM, BblXOA (|)OTOnpMeMHMKa 

nocneAOBaienbHo cogamhgh c ycunnTGnGM, 
AL4n, npG06pa30BaTGnGM KOAa TpG« b 

ABOWHHbltf KOA M nepBblM MHCjDOpMai^MOHHblM 

bxoaom MynbTunneKcopa, k ynpaBrmioLUGMy 
BxoAy KOToporo noAKnioMGH BbixoA noporoBoro 

yCTpO^CTBa, BBGAGHbi OnTMMGCKMfl 

AeMynbTunneKcop, cfoKycupyHDi^ne rpaAaHbi, 
onTn^ecKMe arreHioaTopbi, ommecKuVi 
MynbTunneKcop, AononHMTGJibHbiG 
c{)OTonpneMHMK m ycn/iMTenb, perncTp, npMMGM 
BbixoA M3JiyMaTenn cogamhgh c bxoaom 
omuMGCKoro AGMynbTunriGKCopa, BbixoAbi 
KOToporo coeAMHeHbi c BxoAaMW $oi<ycnpy»oiukix 
rpaAaHOB, BbixoAbi ncpBbix tpgx rpaAaHOB 

Mepe3 KOAOBbl^ H CHMTblBaiOLMMM' auckh 

coeAHHeHbi c bxoa3mm onTunecKnx 

aTTGHJOaTOpOB, BblXOAbl KOTOpblX COGAHHeHbl C 
BX0A3MM OnTHMGCKOrO MynbTMnflGKCOpa, BblXOA 

KOToporo coeAMHeH c bxoaom <$OTonpueMHMKa, 
BbixoA neTBepToro rpaAaHa mgpg3 KOAOBbifl n 

CHUTblBaKDl^nP'i AUCKM COGAUHGH C BXOAOM 
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AOnonHHTGJlbHOrO CjDOTOnpUGMHMKa, BblXOA 

KOToporo noc/iGAOBaTGnbHo cogauhgh c 
AononHHTGnbHbiM ycuxinTGnoM n bxoaom 
noporoeoro ycrpoBcTBa, bwxoa KOToporo 
noAKniOMGH k ynpasnflfOLi^eMy BXOAy perncTpa, k 

HHC{)OpMaL^HOHHOMy BXOAy KOTOporO nOAKJlKDMeH 

BbixoA npeo6pa30Baien« KOAa Tpen b ABOUHHbiM 
koa, a BbixoA pGrncTpa cogauhgh c BTOpbiM 
nHcfiopMaunoHHbiM bxoaom MynbTunneKcopa. 
KoAOBbi^ ahck npGo6pa30BaiGJifi coctomt us 

HGTbipGX A0P0>KGK M AByX KOHL^GHTpHMGCKMX 
nGpGMbNGK, npHMGM nGpBblG TpH AOpO>KKM, 
3aKJlK)HGHHblG MG>Kfly nGpGMbNKaMM, 

BbinonHGHbl B BHAG MGpGAyiOmMXCfl B 
COOTBGTCTBMH C KOAOM TpGH np03paMHb!X M 
HGnpOSpaHHblX SnGMGHTOB C WMpHHOtf 
HaHMGHbLUGrO 3J1GMGHT3 ao, a MGTBGpTafi 
AOpO>KKa BbinonHGHa B BHAG MGpGAyiOlAMXCfl c 

ncpnoAOM ao npo3panHbix m HGnpo3panHbix 

3J1GMGHT0B LLfkipHHOPi aJ2 t npH 3T0M rpaHni^bi 
MGJKAy SnGMGHTSMH HGTBGpTOM AOpOJKK/l 

coBnaAaioT c rpaHni^aMM Me>KAy npo3paHHbiMM m 

HGnp03paHHbiMH 3J16M8HTaMH OAHOM H3 TpGX 
AOpO>KGK KOAa Tpe^, CHUTUBaKDLl^nCl A^ICK MMGGT 
HGTbipG OTBGpCTMfl UJMpMHOVI b Q , MBHbLUGfi 

a q/2, pacnono>KGHHbie HanpoTUB MGTbipex 

AOpO>KGK KOAOBOrO AUCKa, K03C|)0>Mm^GHTbl 

nponycioHHfl K 1-K3 omnHGCKHx aTTGHioaTopoB 

M3MeHHK3TCH B COOT B eTCT BUM C pflA°M 1/2". 

Ha (fur. 1 noKa3ana c^yHKi^woHanbHaji cxeMa 
npGo6pa30BaTGnyi yron-KOA; na 2 
npGACTaBnGH koaob bi^ amck; Ha c>nr. 3 - 

M306pa>KGHb! A^arpaMMb!, nOflCHflKDLl|MG 

npuHunn pa6oTbi npeo6pa30BaTenn. 

B cocTaB npGo6pa30BaT6nfl yron-KOA bxoaut 
M3nyHaTGnb 1, cogauhgh Hbitf nopGAaioiAUM 

CBGTOBOAOM 2 C OnTUHGCKUM 

AGMyjibTunnGKCopoM 3 (<t>nr.1). BbixoAbi 
onTMMGCKoro A©MyJibTMnnGKCopa c noMou^bio 
nGpBO^ rpynnbi cbgtoboaob 4 cogauhghw c 
0OKycnpyK)LAHMM rpaAaHaMU 5. OnTHMGCKOG 
nsnyHGHMG, HanpaBnGHHOG b cjDOKyc rpaAaHa, Ha 
bwxoag npGo6pa3yGTCJi b napannGnbHbiK iiotok 
onTHHecKOM sHeprnn tom >Ke moiuhoctm. 

B cocTaB npG06pa30BaTGns bxoa«t TaioKG 

Ban 6, >KGCTKO CBfl3aHHbl^ C KOAOBbIM amckom 7, 
CHMTblBaKJlUMK AMCK 8, OnTMHGCKWG 

aTTGHIOaTOpbl 9-1 1 . K034)Cf)WNMGHTbl 

K 1-K3 aTTGHIOaTOpOB 9-1 1 H3MGH.RK>TCfl B BMA© 

PHAa 1/2 n , npn gtom Ki = 1/2, K 2 = 1/4, K 3 = 
1/8. BbixoAbi aTTGHioaTopoB 9-11 c noMOtubio 
BTopoK rpynnbi cbgtoboaob 12 CBfl33Hbt c 
BXOAaMM onTunecKoro MynbTunnGKCopa 13. 
BbixoA onTMMGCKoro MynbTunnoKcopa c 
noMou^bio npnGMHoro CBGTOBOAa 14 cogauhgh c 

BXOAOM Cf)OTOnpMGMHMKa 15, BblXOA KOTOpOTO 

nocnGAOBaTGnbHO cogauhgh c ycMriMTGnGM 16, 
Al^n 17, npGOOpasoBaTGnGM 18 KOAa TpGfl b 

ABOHHHblfl KOA H nGpBblM MHC{)OpMai4MOHHblM 

bxoaom My ji bT m nn g kco pa 19. 

AononHMTGJlbHbl^ CBGTOBOA 20 OnTMHGCKH 
COGAMHGH C BXOAOM AOnonHMTGflbHOrO 

4)OTonpnGMHMKa 21, BbixoA KOToporo 
nocnGAOBaTGnbHO cogamhgh c 

AononHMTGnbHbiM ycn/inTGJiGM 22, noporoBbiM 
yCTpoflCTBOM 23 m ynpaBJiSKDiUMM bxoaom 
MynbTMnneKCopa 19. Bwxoa npGo6pa30BaTGn« 

18 KOAa TpGR B ABOMHHb!^ KOA COGAMHGH C 

MHCj)opMai4MOHHbiM bxoaom pGrMCTpa 24, K 
ynpaBJiflHDii^GMy BxoAy KOToporo noAKnioHGH 
BbixoA noporoBoro ycTpo^cTBa 23. Buxoa 

pGrMCTpa 24 COGAMHGH C BTOpbiM 

nH^opMat^HOHHbiM bxoaom MynbTun/ieKcopa 19. 

KOAOBbIM" AMCK 7 (0>Mr.2) MMGGT HGTbl pG 
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AOpOKKM 25-28 M flBe KOHL\eHTpHHeCKMe 

nepewibNKM 29, 30. flepBbie Tpn aopo>kkm 25-27, 
Haxoflflii^neca Me>KAy nepeMbMKaMU, 
Bbino^HeHbi b bkas npospaMHbix m 
Henpoapa^Hbix 3/ismghtqb, MepeAy*OLnnxcfl b 

CO0TB6TCTBH H C KOAOM Tpe*. LUnpHH9 

HanMeHbiuero sneMeHTa cocTaBnaeT a Q . 
MerBepTaj? AopoKKa 28 BbinojiHeHa b BHAe 
nepeAyiOLi^nxcfl c nepwoAOM a 0 npo3paHHbix m 
HenpoapaMHbix aneMeHTOB wwpuHOfi 
rpaHMi^bi Me>KAy npo3paHHbiMM m 

Henp03paHHb!MM 3JieM6HTaMH HeTBepTOM 

AopoxKM 28 coBnaAaioT c rpaHULjaMi/i Me>KAy 
np03paMHbiMH m HenpospaMHbiMH aneMeHTaMU 
oahom M3 AopoxeK koas Tpefi. 

CHUTbiBaKHAMfi auck 8 UMeeT neTbipe 
OTBepcTMfl wwpwHotf b 0 , MeHbiueM ao/2, 
pacnonoweHHbix HanpoTMB KawAofi aopo>kkm 
KOAOBoro A^CKa 7. Bbixoflbi Tpex nepBbix 
rpaAaHOB 5 Mepe3 aopokkm 25-27 KOAOBoro 
AUCKa 7 n cooTBeTCTByjOLAne mm oTBepcTHfl 
CMHTbiBaioinero flucKa 8 CBfl3aHbi c BXOAaMH 
onTunecKnx arreHtoaTopoB 9-11. Bbixofl 
MeTBepToro rpaAaHa 5 nepe3 Aopo>KKy 28 
KOAOBoro AncKa 7 n cooTBeTCTByiou^ee etf 
OTBepcTue cMMTbiBaiomero AucKa 8 onrnMecKn 
CBflaaH c bxoaom AonojiHMTe/ibHoro CBeTOBOAa 
20. 

npeo6pa30BaTenb pa6oTaeT cneAy»OLMMM 
o6pa30M. 

H3fiyHaTe/ib 1 cx»3AaeT HanpaBneHHoe 
onTHMecKoe n3JiyMeHne, KOTOpoe c noMou^bio 
nepeAaKDL^ero CBeTOBOAa 2 noABOAHTca k 
omnMecKOMy AeMyjibTunneKcopy 3. B 
omnMecKOM AeMy^bTunneKcope nponcxoAMT 
Ae/ieHne moiahoctm stofo M3/iyMeHHfl Ha neTbipe 
pasHbix noTOKa. Ka>KAbiM fiotok c noMou^bHD 
OAHoro H3 CBeTOBOAOB 4 nepBofi rpynnbi 
nocTynaer b cfcoKyc rpaAana 5 m na BbixoAe 
noaneAHero yBenn'-iUBaeTCfl no nnomaAn, ho 
yweHbLLiasTCfl no nnoTHOcni. Moi^HOcrb 
Kaworo noTOKa npn 3tom ocTaeTca 
Hen3MeHHOM. 3aKpenneHHbiM Ha Bany 6 KOAOBbifi 
AUCK 7 MOAynnpyer noTOKH onTkNecKofi 
MOL14HOCTH, KOAMpyfl Teiw caMbiM yrnoBoe 
nonoweHMe Bana 6. 

(Ipo^A^ nepe3 OTBepcTHfl CHMTbiBafomero 
AMCKa 8, Tpn onTMHecKnx noTOKa 
BocnpuHMMaioTCP aTTeHKDaTopaMM 9-11 m 

AenflTCfl B COOTBeTCTBHH C 33K0H0M 1/2 n Ha 
1/2, 1/4, 1/8 MaCTH MOU^HOCTH 

cooTBeTCTByiOLAero noTOKa Ha BbixoAe. B 
onTunecKOM MynbTwnneKcope 13 

npOMOAynnpoBaHHbie hotokm CKnaAbiBaraTcn n c 
noMOiAbK) npneMHoro CBeTOBOAa 14 
BOcnpuHUMatOTCfi 4)OTonpneMHHKOM 15. B 
cpOTonpneMHMKe 15 onTWNecKoe Msny'-ieHne 
npeoSpasyeTca b nponopuwoHanbHbiw ewy 
sneKTpuHecKUM caiman. YcuriMTenb 16 
ycuriMBaeT qtot curHan, o6ecne^nBaq nonHbifi 
AMHaMMMecKuvi Anana30H a^a A14I1 17. 

(lepBbie Tpn Aopo>KKM KOAOBoro AncKa 7 
cfiopivinpyfOT cooTBeTCTBeHHO nepBbiM, BTopow w 
TpeTMti pa3pflAbi KOAa rpea. Ka>KAOMy pa3p^Ay 
cooTBeTCTByeT CBotf ypoBeHb cumana Ha BXOAe 
AI4I1 17, npMMeM ypoBHM cuma/ioB Kaworo 
pa3pflAa MoryT M3MeH«TbCfl ot Hy/ia ao CBoero 
MaKCMManbHoro 3HaneHHfl. HyneBOfi m 
MaKCMMaiibHbiM ypOBHn cumajia b k3>kaom 
pa3p^Ae - HOMMHa/ibHbie 3HaneHMfl. 

B^aroAap^ ncno/ib30BaHMio KOAa Tpea b 

OAMH MOMeHT BpeMeHU MOJKeT MSMeHflTbCfl 

ypoBeHb cumana To/ibKO b oahom pa3pflA©- 

MOMBHTb! CMeHbl KOAa CfMKCHpyiOTCfl c 

noMOi^bK) cuma/ia c HeTBepTotf Aopo>KKH 28 
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KOAOBoro AncKa 7. 

Echh M3MepaeMbi^ yron a ne>KHT b 
AnanasoHe K (ao/2-b 0 ), rAe K - i^enoe 
nojiowuTe/ibHoe muc/io (c|)nr.3), yposHM 
cumanoB Ka>KAoro pasp^Aa npuH^MaiOT cboh 
HOMUHajibHbie 3H3MeHHH m ymosoe no^o>KeHne 
Bana 6 oaho3H3mho onpeAen^eTcn ypoBHeM 
cyMMapHoro cumana Ha bxoa© AL4II 17 (cuman 

31 Ha cf)Mr.3). 9tot ypoBeHb npeo6pa3yeTCfl b 
koa Tpefl, a 3aTeM b npeo6pa30BaTene 18 KOAa 
Tpea b ABonHHbi^ koa w Mepe3 nepBbii^ 
MHctiopMaunoHHbi^ bxoa MynbTunneKCXjpa 19 
nocTynaeT Ha BbixoA npeo6pa30BaTenfl 
yron-KOA. Ecnn n3Mep«eMbi^ yron a nexuT b 
Anana30He Kb 0l to yrnoBoe nono>KeHMe Bana 6 
He MO>KeT 6biTb OAH03H3HHO onpeAeneHo M3-3a 
OTKnoHeHMfl ypOBHfl cumana b oahom m 

pa3p^AOB OT CBOMX HOMHHaTlbHblX 3H3MGHMM. 

HeonpeAeneHHOCTb ycTpaHfleTCfl 

CMHTbl B3HMeM C HeTBGpTOM AOpO>KKH 28 

KOAOBoro AncKa 7 onTMMecKoro cumana CMeHbi 
KOAa, KOTopbi^ no AonoriHUTejibHOMy cseTOBOAy 
20 nociynaei b AononnnTeribHbiM 
<$oTonpneMHHK 21, rAe npeo6pa3yeTCfl b 
nponopi4noHanbHbiM eMy oneKTpuMecKMti curHan. 
Mepe3 AononHMTeribHbiM ycunnTenb 22 cuman 

32 (cf)nr.3) nocTynaeT Ha bxoa noporoBoro 
ydpOMCTBa 23, KOTopoe 4>opMnpyeT 3anpeT Ha 
BbiAany TeKyu^ero KOAa (cuman 33 Ha cfwr.3). 
flpeAbiAyiMn^ koa npeo6pa30BaTena 
3anncbiBaeTCfl b perncTp 24 m xpaHMTCfl tslm b 
TeneHne MHTepBana b 0 , noKa He saKOHHMTcw 
CMeHa KOAa. OAHOBpeMeHHO c^manoM 33 
nepei<nK)HaeTCfl MynbTunneKcop 19 m koa c 
BbixoAa perncTpa 24 nepe3 BTopofi 
MHcf)opMam^OHHbi« bxoa MynbTunneKcopa 19 
nocTynaer Ha BbixoA npeo6pa30Baienfl 
yron-KOA- Flocne 3aBepujeHHfl CMeHbi KOAa 
cuman 33 nepeioiKDHaeT wynbTunneKcop 19 b 

HCXOAHOe COCTO^HHe. fiBOHMHbiM koa, 

cooTBeTCT By K5 LA n m HOBOwy yrnoBOMy 
nonoKeHMK) a Bana 6, 4epe3 nepsbii^ 
tiHcfcopMam/ioHHbiw bxoa MynbTunneKcopa 19 
nocTynaeT Ha BbixoA npeo6pa30BaTena 
yron-KOA- 

d>opMyna M3o6peTeHM«: 

!~!PEOBPA30BATE/lb YrOf! - KOfl, 
coASp>KaiAM^ nsnynaTenb, Ban, KOAOBbiw \a 

CHMTblBaKDLL^HVI A^CKH, C()OTOnpMeMHHKH, 

ycunnTenb, aHanoro-L4n4)poBOM 
npeo6pa30BaTenb, noporoBoe ycTpoMCTBO, 
npeo6pa30BaTenb KOAa rpen b abomhhwm koa, 
MynbTunneKcop, npuneM Ban )KecTKO coeAMHeH c 

KOAOBbIM AUCKOM, KOTOpblM OnTMMeCKM CB?13aH CO 

CHMTbiBaioiAMM a^ckom, buxoa cfjoTonpneMHUKa 
nocneAOBaTenbHO coeAMHeH c ycunnTeneM, 
aHanoro-L^n4>poBbiM npeo6pa30BaTeneM, 
npeo6pa30BaTeneM KOAa fpen b abohmhhm koa 

M nepBbiM MHCf)OpMaL4kiOHHblM bxoaom 

MynbTunneKcopa, k ynpaBn^JOLneMy BXOAy 
KOToporo noAKnwMeH BbixoA noporoBoro 
ycTpoC^CTBa, omnHaioLUMflc^ TeM, hto b Hero 
BBeAeHbi onTMHecKMf^ AewynbTunneKcop, 
0>OKycnpyK)LUMe rpaAaHbi, onTMHecKkie 
aTTeHfoaTopbi. onTunecKn^ MynbTunneKcop, 
AononHMTenbHbie cfioTonpneMHUK m ycunnTenb, 
perncTp, npMMeM bwxoa n3nyMaren« coeAHHeH c 
bxoaom onTMMecKoro AeMynbTunneKCopa, 
BbixoAbi KOToporo coeAMHeHbi c BXOAaMU 
4)OKycMpyK)LAVix rpaAaHOB, BbixoAbi nepBbix Tpex 
rpaAaHOB nepe3 KOAOBbiC^ w CHUTbiBaiou^n^ 
Amckh coeAHHeHbi c bxoa3Mm onTunecKnx 

aTTeHIOaTOpOB, BblXOAbl KOTOpblX coeAMHeHbi c 

BXOAaMM onTunecKoro MynbTunneKcopa, bwxoa 
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oo 

CM 

CM 



"« KOToporo coeAHHeH c bxoaom cfiOTonpneMHUKa, 
Bbixofl neTBepToro rpaAaHa 4epe3 KOflOBbifi u 

CMHTblBaiOU^M^ ahckh COeAMHGH C BXOAOM 

AonoriHMTenbHoro c£oTonpweMHMK3, buxoa 
Koioporo noc/ieAOBaiejibHO coeAWHeH c 
AonojiHMTenbHbiM ycMnwreneM n bxoaom 
noporosoro ycTpoflcTBa, BbixoA KOToporo 
noAKnK)M6H k ynpaB/ifljomeMy BXOAy perncrpa, k 
MHc^opMaunoHHOMy BXOAy KOToporo nOAKHIOMeH 
BbixoA npeo6pa30BaTerifl KOfla Tpen b ABowHHbifi 
koa, a BbixoA perndpa coeAMHeH c BTopbiM 
HHc^opMai^noHHbiM bxoaom MyjibTwnneKcopa, 

npMHGM KOAOBbltf AUCK COCTOMT H3 HeTbipeX 

AopoweK m AByx KOHi4eHTpMHecKMX nepeMbweK, 
nepBbie Tpu aopojkkh, 3aKnK)neHHbie MewAy 
nepeMbNKaMM, Bbino/iHeHbi b bma© 
HepeAyfOLMUXCfl b cooTBeTCTBHH c koaom Tpea 



npoapa^Hbix n ' HenpoapaMHbix 3/ieMeHTOB c 
nikipHHotf HaMMeHboiero 3/ieMeHTa a 0l a 
MeTBepTaa Aopo>KKa BbinoriHeHa b bua© 
MepeAyK)mnxcfl c nepnoAOM a 0 npo3paHHbix n 
5 Henp03paHHbix 3JieM6HT0B WHpHHOfi aJZ, npn 
3T0M rpaHUL^bi Me>KAy sneMemaMH MeTBeprofi 
Aopo>KKM coBnaAajoT c rpaHKLjaMi/i Me>KAy 
npo3paHHbiMn n Henpo3paMHbiMH sneMemaMH 
oahom H3 Tpex Aopo>KeK KOAa rpea, 

CMMTblBaiOU^M^ AWCK MMeBT HeTbipe OTBepCTHW 

10 LUMpuHO^ b 0 < aJ2, pacnonoKeHHbie HanpoTMB 

l -{6TbipeX AOpO>KeK KOAOBOrO AHCK3, 

K03c{)c{)MuneHTb! nponycKaHM.q K 1 
K 3 onrwH9CKwx aneHioaTOpOB Mswei-mioTCH b 

CO0TB6TCTBMH C pflAOM 1/2". 
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